This switch between stem cell quiescence and proliferation is a central but poorly understood issue in stem cell biology. Drosophila larval neural stem cells, neuroblasts, enter into quiescence at the end of embryogenesis and exit quiescence to be reactivated at early larval stages. Upon food stimulation, glial cells secret insulin to activate the insulin/IGF pathway in underlying neuroblasts and promote their proliferation growth and proliferation from quiescence. However, the intrinsic regulators that control neuroblast reactivation are not well-known. During an RNA interference (RNAi) screen, we uncover Chromator (Chro) as a novel regulator of neuroblast reactivation. In chro RNAi knock-down or chro mutant, neuroblasts displayed a cellular extension and most neuroblasts failed to incorporate with EdU (5-ethynyl-2'-deoxyuridine), suggesting that loss of Chro function induces neuroblast quiescence. We find that Chro is not only required for neuroblast reactivation, but important for maintaining neuroblast in a proliferative state. We further show that Chro functions downstream of insulin/IGF pathway during neuroblast reactivation. From a genome-wide in vivo profiling, we identified candidate genes that function downstream of Chro during neuroblast reactivation. Our data suggest that Chro is a critical intrinsic regulator of neuroblast reactivation. The pituitary gland is the master regulator of a multitude of physiological functions, from lactation and fertility to metabolisms and growth. The precise molecular mechanism that dictates pituitary development and adult organ homoeostasis to control endocrine challenges is not known. Pituitary progenitor/stem cells (PPSCs) have been shown to be important in organ development and to be able to mobilise and regenerate specific cell types upon physiological demand. How this mechanism is accomplished in not understood.
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In this study we use gene expression and double immunostaining to show that Ephrin-B2 is expressed by the PPSCs throughout development and adulthood. Using a reporter GFP knock-in under the Ephrin-B2 (Efnb2) regulatory elements, we observed that cells expressing Efnb2 are localised in the marginal zone of the anterior pituitary and express all PPSCs markers such as Nestin, Sox2, Sox9 and SCA1. Efnb2 negatively regulates PPSCs proliferation and differentiation, leading to multiple phenotypes, including hyperplasia of the anterior pituitary, hypopituitarism, delayed terminal differentiation of hormone-producing cells and endocrine deficiencies later in life.
A proportion of Efnb2 pituitary-specific knock-out animals exhibits dwarfism, eye and brain abnormalities that closely resemble features of the human congenital birth defect septo-optic dysplasia. Our data suggest for the first time that Efnb2 is a critical regulator of pituitary development in a multistep fashion, firstly by controlling early morphogenesis of the anterior pituitary gland and secondly by maintaining the progenitor pool to provide a response to endocrine challenges throughout life. doi:10.1016/j.mod.2017.04.460
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After birth, stem cells (SCs) remain as the source of reparative and regenerative potential in various tissue, including the cervical loop in the rodent incisor tooth in which epithelial SCs are surrounded by their progeny and mesenchymal cells that regulate their survival, proliferation and differentiation through complex interactions that are not yet fully elucidated. Tooth epithelial SCs can be identified by Sox2 expression and they differentiate into several lineages, including enamel-secreting ameloblasts, identified by the expression of ameloblast-specific genes including Enamelin. Objective: This study is designed to test the in vitro growth potential of epithelial SCs and their ability to differentiate into ameloblasts. Methodology: Epithelial SCs were obtained by FACS sorting from Sox2-GFP transgenic reporter mice and cultured under non-adherent conditions in the presence of various proteins in a single or multiple combinations. Results: When cultured under non-adherent conditions Sox2-GFP+ cells expand in number and generate 3D spherical structures in which they maintain Sox2 expression for the restricted period of time. Analysis of the various single, double and triple growth factor combinations demonstrated that the simultaneous addition of Shh and Noggin amplified the positive effect on sphere formation and expression of SC markers, including Sox2, Lgr5, Bmi1 and Prom1. Other proteins either alone or in various combinations showed positive effects on the sphere formation, but had variable effects on the expression of SC markers. In addition, there was an increase in the number of transit-amplifying cells expressing Shh and P-cadherin. Conclusions: Our non-adherent culture method allows expansion of Sox2+ epithelial SCs into spherical and heterogeneous 3D structures which molecularly resemble the incisor epithelial SC niche in vivo, judged by the presence of progeny markers Shh and P-cadherin. Besides spontaneous differentiation in adherent culture, hNESCs are capable of spontaneously forming cerebral organoids or "minibrains" in suspension. These organoids contain functional neurons and glial cells. We also obeserve self-organized structures resembling developing brain cortex with occasional folding. We demonstrate the importance of WNT and FGF2 signaling during organoids expansion phase for the formation of these cortex-like structures. Cultivation of cerebral organoids as floating aggregates on orbital shaker for more than one month leads to downregulation of Sox2 and DCX and to neuronal maturation. After 2 months after aggregation, we were able to detect various types of neurons including GABA, dopaminergic and serotoninergic, as well as astrocytes. Two-photon microscopy revealed an intricate network of MAP2-positive neuronal dendrites. Calcium imaging demonstrated spontaneous calcium waves characteristic of both neuronal and astroglial activity.
Regionalization of organoids by FGF8 and SHH-signaling activation lead to significant increase in tyrosine-hydroxylase-positive cell number and to the detection of dopamine in conditioned culture media.
Drug testing of marketed drugs demonstrated the adverse effects of one compound on cerebral organoids growth and development. The presented approach allows efficient derivation of hNESC that can differentiate into neuronal cells with high efficiency both in 2D and in 3D culture and can serve as a platform for human brain development studies and for studies of drugs teratogenicity. To maintain the homeostasis during organismal lifespan, stem cells can divide asymmetrically to produce a new stem cell and a progenitor cell that gives rise to the differentiated cell types of a tissue. Beside the fate determinant factors such as mRNA and signaling modulators, asymmetric segregation of aging associated factors such as oxidatively damaged or aggregated proteins and impaired organelles has been observed in budding yeast S. cerevisiae and Drosophila. Recently we showed that the asymmetric apportioning of aged mitochondria between daughter cells is required for stemness in mammalian stem cells (1). Peroxisomes, are an interesting candidate compartment regarding asymmetric segregation as they have close relationship with mitochondria regarding lipid metabolism, Reactive Oxygen Species (ROS) metabolism, and membrane dynamics. Using a labeling technique that allows following of distinct age classes of organelles, we found that peroxisomes are age-selectively and asymmetrically segregated during division of human mammary stem-like cell (hMECs). Intriguingly, during mitotic, majority of peroxisomes binds to the astral microtubules of mitotic spindle and the two poles of the mitotic spindle demonstrate selectivity for old or young peroxisomes. This finding, comes along with recent publish by Asare et al. (2) on the role of peroxisome inheritance in normal mitotic and cell differentiation, suggests that the association of peroxisomes with astral microtubule during mitotic may be required for the age-selective segregation of peroxisomes in stem-like hMECs division.
(1) P. Katajisto et al, Science 348, 340-343 (April 14, 2015 
Embryonic kidney culture provides a powerful tool to gain insights into signaling pathways governing renal differentiation. Maintenance and propagation of long-term nephron progenitor cultures has not been achieved until recently. Additionally, many questions concerning the regulation of renal progenitor self-renewal is yet to be answered. The primary aim of our experiments was to develop a method enabling the maintenance and expansion of uninduced metanephric mesenchyme in vitro. Thus, E11.5 mouse embryonic kidney mesenchyme was isolated by microdissection and dissociated into single cells in a two-step enzymatic digestion. The cells were plated on Matrigel gel supplemented with FGF2, PP2, and pulsed with a GSKb inhibitor known to activate WNT signaling. In result, the cells proliferated and self-organized into spheroids, which maintain Six2 and Pax2, markers for nephron progenitors, for weeks. After a week of culture the nephron progenitor cells responded to inducing signals producing different nephron segments. These longterm nephron progenitor cultures provide valuable tool to study
